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(54) [Title of the Invention] 

POWDER COATING FEEDING DEVICE 

(57) [Abstract] 

PROBLEM TO BE SOLVED: To eas3y execute a color 
changeover of a powder coating with a small floor space 
and a simple structure. 

SOLUTION: A supory of the powder coating is executed 
by inserting a bottom end part 3a of a suction nozzle 3 
hung from a ceifing part 2 of the main body frame 1 into 
an inside of the powder coating in a coating tank 9 by 
raising the coating tank 9 carried on a vibrating table from 
a front opening part of a main body frame 1 with an up 
and down fitter 5. At the time of the color changeover, the 
inner surface of the suction nozzle 3 is cleaned with an air 
Dtow from an inner surface purge nozzle 1 1 raising an 
up-and-down frame 5 in a state in which the coating tank 
9 ts not carried. 

[Scope of the Patent Claim(s)] 

[Claim 1] Powder coating feeding device, characterized in that it is 
provided with: 

a main body frame which opens outward at the front for the purpose of 
receiving a coating tank loaded with a powder coating from the front, 

a suction nozzle installed pointing downward on the inside of the top of 
the foregoing main body frame, 

a feeder which is connected to the foregoing suction nozzle for the pur- 
pose of feeding the powder coating to a powder coating gun by sucking it up 
through the bottom end part of the foregoing suction nozzle, 

an up-and-down lifter which is placed in a lower section of the foregoing 
main body frame and raises and lowers the coating tank placed below the fore- 
going suction nozzle while holding said tank, 

an inner surface purge nozzle which is installed pointing upward on the 
foregoing up-and-down lifter and directly below the foregoing suction nozzle 
for the purpose of cleaning the inner surface of the foregoing suction nozzle 
with blown air, and 
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a dust collector to suck up the dust which floats in the foregoing main 
body frame; 

in that, at the time of feeding the powder coating, the bottom end part 
of the foregoing suction nozzle is inserted into the powder coating in the 
coating tank by raising the coating tank with the foregoing up-and-down 
lifter; and in that, at the time of changing the color, the inner surface of 
the foregoing suction nozzle is cleaned by the foregoing inner surface purge 
nozzle by raising the foregoing up-and-down frame without carrying the coating 
tank. 

[Claim 2] Powder coating feeding device as described in Claim 1, charac- 
terized in that the aforesaid up-and-down lifter has a vibrating table to hold 
the coating tank and to vibrate the coating tank. 

[Detailed Description of the Invention] 

[0001] 

[Technical Field of the Invention] 

The present invention pertains to a powder coating feeding device which 
feeds a powder coating to a powder coating gun and, in particular, to a powder 
coating feeding device in which the color of the powder coating can be changed 
easily. 

[0002] 

[Conventional Techniques] 

The powder coating process was developed as an environment- friendly pol- 
lution-free coating method in that no solvents are used. In this powder coat- 
ing process , a powder coating sucked from a coating tank via a coating convey- 
ing hose is fed to a powder coating gun, sprayed from the powder coating gun 
onto a workpiece, and allowed to accumulate on the surface of the workpiece. 
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[0003] A conventional system for changing colors in this powder coating 
process is shown in Figure 5. Dedicated feeders 53 and 54 are provided sepa- 
rately to coating tanks 51 and 52 for powder coatings of color A and color B, 
respectively, and a color changer 57 is connected to these feeders 53 and 54 
via corresponding coating conveying hoses 55 and 56, respectively. A coating 
gun 59 is connected to the color changer 57 via a common coating conveying 
hose 58. Furthermore, both feeders 53 and 54 are connected electrically to a 
controller (not shown in the figure) via a tank selector 60. 

[0004] The purpose of the color changer 57 is to mechanically connect 
one of the coating conveying hoses 55 and 56 to the common coating conveying 
hose 58 and the purpose of the tank selector 60 is to electrically connect one 
of the feeders 53, 54 for coating tank 51 or for coating tank 52 to the con- 
troller . 

[0005] For example, when carrying out coating of color A, tank selector 
60 and color changer 57 are set so as to select feeder 53 and coating convey- 
ing hose 55 which correspond to coating tank 52. If feeder 53 is operated in 
this state, the powder coating of color A in coating tank 51 is fed to coating 
gun 59 via the color changer 57 and common coating conveying hose 58, then 
sprayed from the coating gun 59 onto a workpiece. 

[0006] On the other hand, when changing the color from color A to color 
B, the color A powder coating stuck to the common coating conveying hose 58 
and coating gun 59 is cleaned off, then tank selector 60 and color changer 57 
are reset to select feeder 54 and coating conveying hose 56 which correspond 
to coating tank 52 of color B, then feeder 54 is operated in this condition by 
the controller. In this way, the color B powder coating in coating tank 52 is 
fed to the coating gun 59 via coating conveying hose 56, color changer 57, and 
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common coating conveying hose 58. 
[0007] 

[Problems to be Solved by the Invention] 

The change in color can be accomplished in this manner, but the number of 
coating tanks, feeders, and coating conveying hoses must be the same as the 
number of colors, plus the fact that a color changer and tank selector are 
needed. In other words, conventional systems take up a lot of floor space, 
and because the whole color change system tends to become large and compli- 
cated, the production costs are increased. The present invention was devel- 
oped to solve these problems, and is aimed at providing a powder coating feed- 
ing device which can easily change the color of a powder coating. Further- 
more, the invention is uncomplicated and only takes up a small amount of floor 
space. 

[0008] 

[An Approach to Solving the Problems] 

The powder coating feeding device of the present invention has a main 
body frame which opens outward at the front for the purpose of receiving a 
coating tank loaded with a powder coating from the front, a suction nozzle 
installed pointing downward on the inside of the top of the main body frame, a 
feeder which is connected to the suction nozzle for the purpose of feeding the 
powder coating to a powder coating gun by sucking it up through the bottom end 
part of the suction nozzle, an up-and-down lifter which is placed in a lower 
section of the main body frame and raises and lowers the coating tank placed 
below the suction nozzle while holding said tank, an inne ^s^r^ce^purge 
nozzle which is installed pointing upward on the up-and-down lifter and 
directly below the suction nozzle for the purpose of cleaning the inner sur- 



face of the suction nozzle with blown air, and a dust collector to suck up the 
dust which floats in the main body frame. At the time of feeding the powder 
coating, the bottom end part of the suction nozzle is inserted into the powder 
coating in the coating tank by raising the coating tank with the up-and-down 
lifter. At the time jDfj:^ar^ir^ surface ofjAe . suction 

nozzle is cleaned with the inner surface purge nozzle by raising the up-and- 
down frame withoutcarry^^ 

[0009] Furthermore, a vibrating table to hold the coating tank and to 
vibrate the coating tank can be installed on the up-and-down lifter. 

[0010] 

[Embodiment of the Invention] 

An embodiment of the present invention will now be described based on the 
attached figures. Figure 1 shows a perspective view of a powder coating feed- 
ing device according to one embodiment of the present invention. The main 
body frame I has the approximate shape, of a box, and opens outward to the 
front. A total of six suction nozzles 3 are installed on the ceiling part 2 
of the main body frame 1 so as to point vertically downward. These suction 
nozzles 3 are arranged in two rows, three in each row, from the front to the 
back of the main body frame I, and an opening is formed in the bottom end part 
3a of each suction nozzle 3. The top end part of each suction nozzle 3 is 
connected to a feeder 4 placed on top of the ceiling part 2 of the main body 
frame 1, and moreover connected to a coating gun via a coating conveying hose 
(not illustrated) . 

[0011] The structure of a powder coating feeding device according to the 
present invention will be described in detail with the use of Figures 2-4. A 
common bed 6 fixed horizontally on an up-and-down lifter 5 is disposed in the 
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lower section of the main body frame I, and the common bed 6 is built so as to 
be freely movable up and down by the up-and-down lifter 5. Two plateveyors 7 
are arranged on the common bed 6 in parallel with each other from the front to 
the back of the main body frame 1, and installed so as to be freely raised and 
lowered with respect to the common bed 6 by a respective corresponding cylin- 
der 8. A plurality of ball bearings 10 to convey a coating tank 9 is fixed to 
each plateveyor 7. Moreover, inner surface purge nozzles 11 are provided in 
the common bed 6, each pointing upward at locations directly below each suc- 
tion nozzle 3. These inner surface purge nozzles 11 are connected to an air 
feeding device (not illustrated). In the front section of the common bed 6, a 
tank stopper 13 is provided, which is moved up and down by a cylinder 12. 
Moreover, vibrating table 15 is disposed on the common bed 6 via a vibration 
isolating rubber 14 and a vibrator 16 is attached to the back end of the 
vibrating table 15. 

[0012] The vibrating table 15 is provided with opening parts at loca- 
tions directly above the ball bearings 10 of each plateveyor 7 and the tank 
stopper 13, so that the leading ends of the ball bearings 10 and the tank 
stopper 13 protrude above the vibrating table 15 when they move upward. Open- 
ings are also formed in the vibrating table 15 at locations directly above the 
inner surface purge nozzles 11, so that each inner surface purge nozzle 11 
comes close to or into contact with the bottom end part 3a of the correspond- 
ing suction nozzle 3 through the opening in the vibrating table 15, or can be 
inserted in the bottom end part 3a of the suction nozzle 3 . 

[0013] A dust collector 18 with a wall surface 17 provided with a large 
number of dust collecting holes is disposed at the rear of the main body frame 
1, Furthermore, an operating panel 19 to operate the powder coating feeding 
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device is provided in an outside section of the main body frame 1. 

[0014] The operating of the powder coating feeding device according to 
this embodiment will now be explained. First, the up-and-down lifter 5 is 
lowered to the lowest level and the plateveyors 7 are moved upward by extend- 
ing the cylinders 8 by operation of the operating panel 19. At this point, 
each ball bearing 10 on the plateveyors 7 protrudes above the vibrating table 
15 via the openings of the vibrating table 25. In this condition, the coating 
tank 9 loaded with a powder coating of the color to be applied is carried in 
from the front of the main body frame 1 onto the vibrating table 15. The 
coating tank 9 is carried in smoothly, riding on the ball bearings 10. Fur- 
thermore, a corrugated carton containing a coating delivered from a coating 
manufacturer can also be used as -is as the coating tank 9. 

[0015] Next, the plateveyors 7 are lowered by the cylinders 8 until the 
ball bearings 10 sink below the vibrating table 15, and in this way the coat- 
ing tank 9 is placed on the vibrating table 15, then the cylinder 12 is ex- 
tended so the tank stopper 13 protrudes above the vibrating table 15. This 
can prevent the position of the coating tank 9 from shifting on the vibrating 
table 15, even if the vibrating table 15 is vibrated by operating the vibrator 
16. 

[0016] After the coating tank 9 is placed in this way on the vibrating 
table 15, the up-and-down lifter 5 is raised until the bottom end part 3a of 
each suction nozzle 3 is inserted in the powder coating in the coating tank 9, 
as shown by the virtual lines in Figures 2 and 3 . In this condition, the 
vibrator 16 and each feeder 4 are operated, whereby the powder coating in the 
coating tank 9 is sucked up through the bottom end part 3a of the suction 
nozzle 3 and fed to coating guns (not illustrated). 
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[0017] At the time of changing the color of the coating, the up-and-down 
lifter 5 is lowered to the lowest level and the plateveyors 7 are raised, 
whereby the coating tank 9 is held on the ball bearings 10 and carried out 
from the front of the main body frame 1. The up-and-down lifter 5 is then 
raised to a level such that the coating tank 9 is not placed on the vibrating 
table 15. Because the inner surface purge nozzles 11 are provided in the com- 
mon bed 6, each pointing upward at locations directly below each suction 
nozzle 3 , the top end part of the inner surface purge nozzle 22 can be brought 
into contact with the bottom end part 3a of the respective corresponding suc- 
tion nozzle 3 by raising the up-and-down lifter 5. If high-pressure air is 
fed from an air feed device (not illustrated) to each inner surface purge 
nozzles 22 in this state, the high-pressure air from the inner surface purge 
nozzles 22 will reach the coating guns (not illustrated) via the suction 
nozzle 3, feeders 4, and coating conveying hoses (not illustrated), and 
sprayed out of the coating guns as a jet. This high-pressure air that is sup- 
plied will blow away powder coating that is stuck to the interior of the suc- 
tion nozzles 3, feeders 4, coating conveying hoses, and coating guns. The 
inner surface purge nozzles 22 can also be arranged so that they can be 
inserted in the bottom end part 3a of the corresponding suction nozzles 3. 
Moreover, the high-pressure air can even be fed into the suction nozzle 3 by 
just bringing the inner surface purge nozzle 22 close to the bottom end part 
3a of the corresponding suction nozzle. 

[0018] Furthermore, the outside of the suction nozzles 3 is cleaned with 
blown air simultaneously or almost simultaneously with the blown air from the 
inner surface purge nozzles 22, while running the dust collector 28 installed 
at the rear of the main body. At that time, the dust collector 18 is being 
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operated and hence dust such as the powder coating blown from the outside of 
the suction nozzles 3 by the blown air and floating in the main body frame 2 
is sucked into the dust collector 18 through dust collecting holes in the wall 
surface 27 at the rear of the main body frame 2, thus preventing any scatter- 
ing of the dust outside the main body frame 2. 

[0019] After cleaning is thus completed, a new coating tank loaded with 
a powder coating of the color to be applied next is carried inside the main 
body frame 2, and the above-mentioned coating is carried out. 

[0020] As described above, the powder coating feeding device according 
to the present invention requires no color changer and tank selector, and can 
easily meet the need for multicolor coating by just exchanging the coating 
tank for a single powder coating feeding device. 

[0021] Furthermore, although six suction nozzles 3 are provided in the 
above-mentioned embodiment, this is not the only choice; for example, 10 suc- 
tion nozzles may be installed in accordance with 10 coating guns. 

[0022] Moreover, although the conveyance path for the coating tank 9 was 
formed by raising the plateveyors 7 provided with a plurality of ball bearings 
10 by cylinders 8, a belt- like member with a smooth surface can be formed from 
a resin, a metal, or the like, and this belt-like member can be stuck on the 
vibrating table 25 along the front- to -back direction with respect to the main 
body frame 2, and the coating tank 9 can be conveyed by sliding it on the 
belt-like member. If a belt-like member of this kind is used, the structure 
of the powder coating feeding device becomes even simpler. 

[0023] In the above-mentioned embodiment, the dust collector 18 is 
installed at the rear of the main body frame 2, but it can also be installed 
in a side section of the main body frame 2. 
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[Brief Description of the Figures] 

[Figure 1] A perspective view which illustrates a powder coating feeding 
device according to one embodiment of the present invention. 

[Figure 2]. A side view which illustrates the powder coating feeding 
device according to said embodiment. 

[Figure 3] A front view which illustrates the powder coating feeding 
device according to said embodiment. 

[Figure 4] A top view which illustrates the powder coating feeding 
device according to said embodiment. 

[Figure 5] A diagram which illustrates a conventional color change sys- 
tem. 

[Description of the Symbols] 

(2) main body frame; (2) ceiling part; (3) suction nozzle; (3a) bottom 
end part; (4) feeder; (5) up-and-down lifter; (22) inner surface purge nozzle; 
(25) vibrating table; (28) dust collector; and (29) operating panel. 
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Figure 1 . 
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Figure 2. 




Figure 3. 
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Cb) 

Figure 5. KEY: (a) color; and (b) to the 
controller. 
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Die Erfindung betrifft eine Vorrichtung zum pneu- 
matischen Fordern von schuttfahigem GutT-Vie *i- 
Zement, Mehl usw., die nach dem bekannten Doppel- 
kolbenprinzip arbeitet Es wurde schon vorgeschlagen, 
pulverformiges Gut mittels Kolben-, Kreisel- oder 5 
S chlauchpumpen zu fordern. Bekannt ist ferner, in 
einen Pumpenzylinder Luft durch einen luftdurchlas- 
sigen Einsatz einzufuhren, urn schuttfahiges Gut fliefi- 
fahig zu machen. Diese bekannten Vorrichtungen 
haben jedoch durch die direkte Beruhrung des Forder- 10 
gutes mit den Axbeitselementen einen groBen Ver- 
schleiB und arbeiten nicht stSrungsfreL Auch wird 
hierbei empfindliches Gut beschadigt. 

Diese Nachteile werden gemaB der Erfindung ver- 
mieden, da hierbei das Fordergut mit den Arbeitsele- 15 
menten nicht in Beruhrung kommt Das Ansaugen und 
Austreiben des Gutes erfblgt erfindungsgemafi uber 
zwischen den Kolben und dem Forderraum vorge- 
sehene, an sich bekannte porose Mittel, die in Form 
von Einsatzen beiderseits des Materialeinlasses ange- 20 
ordnet sind und fur die Gewebe, keramisches Stein- 
material oder Sintermetall verwendet werden kann. 
Die Lage der porosen Einsatze in dem Zylinder kann 
verandert werden, so dafi die Vorrichtung gleichzeitig 
zum Dosieren verwendbar ist 

Beim Ansaughub wird in dem zwischen den beiden 
Kolben gebildeten Raum ein Unterdruck erzeugt, wo- 
. durch Fordergut und Luft angesaugt werden. Hierbei 
verbleibt das Gut in dem durch die porosen Einsatze 
begrenzten mittleren Raum, wahrend die Luft auch 
die porosen Einsatze durchdringt und die gesamten 
von den Kolben gebildeten Raume ausfullt Kurz vor 
der oberen Totpunktlage der Kolben werden Schlitze 
f reigegeben, die die Raume "mit der AuBenluft verbin- 
den und so einen Luftausgleich mit dieser ermoglichen. 35 
Beim Forderhub werden die Schlitze durch die 
Kolbenbewegung uberdeckt, die Verbindung zur 
AuBenluft wird unterbrochen, so dafi die Luft durch 
die porosen Einsatze in den Forderraum gedruckt, 
das im Forderraum befindliche Gut aufgelockert und 40 
in eine Emulsion verwandelt wird. Diese Emulsion 
gelangt sodann in die Entleerungsleitung. Gleichzeitig 
werden hierbei die dem Forderraum zugekehrten Fla- 
chen der porosen Einsatze gereinigt 

Um eine kontinnierliche Forderung zu erzielen, 45 
konnen zwei oder mehr Zylinder nebeneinanderstehend 
oder -liegend zu einem Aggregat vereinigt sein, deren 
Kolben in an sich bekannter Weise angetriehen und 
gesteuert werden. 

In der Zeichnung ist als Ausfuhrungsbeispiel eine 50 
aus zwei Zylindern bestehende Fordervorrichtung 
schematisch dargestellt Es zeigt 

Fig. 1 einen Langschnitt, 

Fig. 2 einen Schnitt gemaB der Linie A-B, 



as 



30 



Vomchtung zum pneuinatischerL Fordern 
von schiittfahigem Gut 

Anmelder: 

Polysius G.m.b.Hf., 
Neubeckum, Graf-Galen-Str. 17 



Hans E werdwalb esloh, Neubeckum, 
ist als Erfinder genannt worden 



Fig. 3 einen Schnitt gemaB der Linie C-D. 

Die Vorrichtung besteht aus den beiden nebenein- 
ander angeordneten Zylindern 1 mit den Kolbenpaa- 
ren 2, die durch zwei mehrf ach gekropfte Wellen 3 der- 
art angetrieben werden, dafi abwechselnd die Kolben- 
paare gegeneinandergefuhrt werden. Der zwischen je 
einem Kolbenpaar gebildete Forderraum 4 ist durch 
zwei beiderseits des Materialeinlasses angeordnete 
porose Einsatze 5 begrenzt. Die Einsatze konnen ver- 
stellbar gelagert werden, wodurch das Volumen des 
Forderraumes beliebig verandert werden kann, so dafi 
die Vorrichtung gleichzeitig zum Dosieren verwend- 
bar ist An den Forderraum sind eine Zuleitung 6 mit 
einem Ventil 7 und eine Entleerungsleitung 8 mit 
einem Ventil 9 angeschlossen. Die Ventile werden 
durch den von den Kolben ausgeubtenDruck bzw. Sog 
betatigt. Im Hubraum eines jeden Zylinders ist ferner 
ein Schlitz 10 fur den LufteinlaB vorgesehen. 

Arbeitsweise 

Nach der oberen Totpunktlage der beiden Kolben 
eines Zylinders offhet sich das Entleerungsventil 9. 
Werden nun die Kolben gegeneinandergefuhrt, so 
wird die durch die Schlitze 10 beim Druckausgleich 
eingestromte Luft durch die porosen Einsatze 5 in den 
Forderraum 4 gedruckt, wodurch eine Emulsion aus 
Gut und Luft erzeugt und uber das geoflEnete Ventil 9 
in die Entleerungsleitung 8 gedruckt wird. Beim Ruck- 
wartsgang der Kolben in die obere Totpunktlage 
schliefit sich das Ventil 9. Es entsteht durch die Ruck- 
wartsbewegung der Kolben im Forderraum ein Unter- 
druck, durch den das EinlaB ventil 7 geoffnet wird und 
das Fordergut aus der Leitung 6 eingesaugt wird. 

PaTENTANSPROCHE: 

1. Vorrichtung zum pneumatischen Fordern von 
schuttfahigem Gut aller Art mittels einer Pumpe, 
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deren Forderraum von zwei in einem Zyhnder 
gegenlaufig gefuhrten Kolben gebildet wird, an den 
eine mit je einem Ventil versehene Aus- und Ein- 
lafileitung angeschlossen sind, dadurdi gekcnnzcicn- 
net, daB der Forderraum mittels poroser Einsatze 
(5) begrenzt ist, die beiderseits des Matenaleinlas- 
ses'angeordnet sind. , _ 

2 Vorrichtung nach Anspruchl, dadurcn ge- 
kennzeichnet, daB die Lage der porosen Einsatze 
(5) im Zylinder veranderbar ist 

3. Vorrichtung nach Anspruch 1 and 2, dadurch 
gekennzeichnet, daB die Einsatze (5) aus Sinter- 
metall bestehen. 

4. Vorrichtung nach Anspruchl bis 3, dadurch 
gekennzeichnet, daB mehrere Vorrichtungen zu 
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einem Aggregat vereinigt sind, die gemeinsam an- 
getrieben werden. 

5. Vorrichtung nach Anspruchl, dadurch ge- 
kennzeichnet, daB in den Zylinderwandungen, die 
die Raume zwischen den Kolben (2) und den poro- 
sen Einsatzen (5) umschlieBen, imBereich des obe- 
ren Totpunktes der Kolben nach auBen fuhrende 
Schlitze (10) vorgesehen sind. 

In Betracht gezogene Druckschriften: 
Deutsche Auslegeschrift D 18348 XI/81e (bekannt- 
gemacht am 22. 9. 1955) ; 

franzosische Patentschrift Nr. 318 239; 
britische Patentschrift Nr. 612 089; 
USA.-Patentschrift Nr. 2 667 280. 
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